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Analytical determination of the parameters of a centrifugal vibra- 
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Udalenie rzhavchiny i preduprezhdenie eia. 


Sverdlovsk, Mashgiz, 1946. 


Removal and prevention of corrosion. 


SO: Mamfacturing and Mechanical Engineering in the Soviet Union, Library 


of Congress, 1953. 
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"Radioactive Isotopes” 
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: AID P - 2868 
Subject USSR/Engineering 

Gard 1/1 ‘Pub. j10-a - 1/16 
Author + Yemel'yanovs v.S., Mem. Corr. Acad. of Sci. USSR 
Title ; Utilization of atomic energy for peace 
Periodical + Teploenergetika , 10, 3-8, 0 1955 
Apstract : A popular review of the theories and development of 


nuclear physics. The Soviet atomic power plant 
operating on the fission of uranium-235 4g mentioned. 
The path of future research 18 4ndicated and the 
difficulties encountere¢ at present are explained. 
Possible utilization of radioactive waste necessitates 
further research. Material needed for the construction 
of atomic reactors 18 considered. 


Inatitution : None 


Submitted : No date 
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Author : Xemel'yanov, v. S., Corr. Memb., Academy of Sciences; 
USSR 

Title : Possible utilization of radioactive 4sotopes 
Periodical : Teploenergetika, 11, 3-6, N 1955 

Abstract : The article discusses ina very general way the, means 


of possible utilization of radioactive 4sotopes in 

andustry and agriculture and lists: some fields where 
these processes are already being applied (textiles, 
foods, fertilizing, medicine, piochemical processes; 


Institution None 


Submitted » No date 
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SUBJECT ussr / PHYSICS cagp 1 / 2 Pa - 1604 
AUTHOR EMELYANOV,V-S-» BYSTROV,P-D-s EVSTYUKHIN, A.1. 
TITLE An Investigation of the Iodide Method of Refining Zirkoniun. 
PERIODICAL Atomnaja EnergiJj@s 4, fase. 15 43-51 (1956) 

Issued: 39 / 1956 


The present investigation served the purpose of explaining the principles of 
the process of refining 48 well ag of problems of practical {nterests- 
Tests were carried out in small glass- and quartz vessels under 


1074 mm vacuum, in which glowing tungsten wires fastened by molybdenum holders 
were used 48 geperators. Temperature was measured by means of pyrometers. 
Besides contradictory statements made in literature concerning the influence 
exercised by the temperature of the wire on the course taken by reaction, & Con 
siderable dependence was found to exist within the range of operation of from 
4200 to 4500° 0. In contrast +o statements made by other authors, who believe 
{na slight {noreose of dissooiation constants within the range above 4450° C, 
44 is assumed that ZrJ -partial pressure near the wire oannot inorease infini- 
tely because the partial pressures gatisfy the equation Ps - Pord “ Py otal’ 


fhe influence exercised by the quantity of iodide on reaction yelocity: 
In the case of small quantities, 5 - 5 mg/50 6 2Fs reaction is very short; 
apparently because of the formation of low iodides. The curve shows & distinct 


maximum at 12 mg/1000 om? vessel volume. 
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Atomnaja Energije, 1, fase. 1, 43-51 (1956) CARD 2 /2 PA - 1604 


For the dependence of the precipitation velocity on vessel temperature (and 
thus on the temperature of the metal) different authors give different data. 
It was found that, on the assumption that the temperature of the ZrJ, is con- 


stant, and assuming an optimum steam pressure, the temperature of the vessel 
can vary between 235 and 700° C without reaction velocity being influenced. 


In the course of the investigation of the problem as to the existence of 4 
second maximum above 420° © the following two oases were distinguished: 

4, If Zr is fine, i.e. if its surface is large, low iodides will form, and at 
higher temperatures tetraiodide will be formed which leads to a 2. maximun. 


2. In the case of small quantities of the metal in large pieces, there will 
always be a surplus of urd 4 which determines the vapor pressure and thus the 


reaction velocity, the optimum of which ip at about 235-240° C. 
This hypothesis was confirmed by a further experiment in the course of which 
vapor pressure was measured in the vessel. 
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author |: Yemel y V.8., Bystrov P-D., yevstyudbin A.I- 
yitle t Tnvestigatl nm of Lodide Method of Zirconium Refining: Communication 2. 
Lower Zirconium Todides and Effect of jetraiodide Pressure on Rate of 
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Abstract : Mm continuation of previous work (Part. 1, RzbKhin, 1956 68069) an inves- 
tigation was made of the influence of lower jodides (ir) and wepor Ppres~ 
sure of ZrIy, OM the process rate of zirconium refining by the qodide me- 
thod. Following refining LI are gound on the surface of the raw metal 
in the form of black, plack-brown ; occasionally bluis -black bloom. The 

‘deposit approximates zrI3 in composition at reaction flask temperatures 
of 300-500° » and that of arly, at 620°. Combining of Zr), at LI at the 
gurface has as @ final result, according to ‘the authors, elimination of 


excess ZrT}, on prolonged jodizing and consequently a decrease of {ts 


pressure in the reaction flask, woich in turn changes the rate. ‘Tne au- 
thors believe that other important factors which affect the rate of the 
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, SUBJECT ussr / PHYSICS carp 1 / 2 pa - 1519 
AUTHOR EMEL' JANOV,V-S-» RYSTIUCHIN, A-L- 
TITLE The Investigation of Systems of Fused Salts on the Basis of 


Thorium Fluoride. Note I: Investigation of the System 
Thr, - Ne Cl - KCl. 
PERIODICAL atomnaja Energija, 1 fasce 4» 407-112 (1956) 
Issued: 49.10.1956 


The system NaCl - KCl - THE, and the systems Nacl - THY) and KCl - THF 4 


therein contained are of importance for the selection of the electrolyte on 

the occasion of the winning of thorium py means of electrolysis: 

fhe main method employed py the authors for the snvestigation of these state 
diagrams was the thermal analysis (with automatic recording of the simple and 
gifferentiated curves) of the fused salts. As an auxiliary method they chose 
phase analysis py the direct comparison of the X-ray pictures obtained with 
those of pure raw materials: THF, NaCl and KCl. Purthermores microstructure 
analyses of the microsection surfaces of these galt alloys were carried out. 
production and properties of the material examined are described. there follo*s 
the discussion of the investigation of the systems Natl - ThF, and KCl - Th 4. 


Conclusions: Tne atate diagram found here of the system Wal - Thr, belongs to 


ee 4 
the diagrams of eutectic type with jacking aisplaceability of components in the 
solid state. The eutecticum 43 at 23 molecular percents THF, and 712° C. 


"APP 
Sera re sh ata a 


CIA- 
RDP86-00513R001962630002-2 


Atomnaja BnergiJ® 1, fase. 4s 407-112 (1956) carp 2/2 pa - 1919 
The state diagram of the system KCl - THF, 4g also of the eutectic type with 
the eutecticum at 23 molecular percents ThE, and 104° c. The components of 


_ this system are practically insoluble in the solid state. 
On the occasion of the fusing of KCl and ThE, in the presence of oxigen oF 


humidity, complex compounds of the type K Thy are produced, where x= 15 


Fe+Ay 
=» 2 0r 4. Also these complex compounds with KCl give diagrams of the 

eutectic type. 

In conclusion a polythermal section of the triple system Watl - KCl - ThE, 


through (1 NaCl : 4KC1) - ThE, is constructed. Qn this seotion the Lowest 


point of the line of eutectic orystallization 4s at about 40 weight percents 
THF (12,6 molecular percents) and 626° C- 
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SUBJECT yssr / PHYSICS carp 1 / 2 pa - 1756 
AUTHOR - FMEL' JANOV,V-S-s SYSTIUCHIN, A-1+ 
TITLE The Investigation of Systems of Molten Salts on the Basis cf 


Thorium ¥luoride.. 
PERIODICAL Atomnaje Energijas 4, fasc-ds go-85 (1956) 
Issued: 1 1957 


By means of thermographics roentgenographic and other methods of analysis tne 
state diagrams of the svystem NaF - ThF 4 with four chemical compounds 


(Na , THF} a-Ha,ThFg, B-Ne,Th¥¢» HaThF,, NaTh Fg) and of the system Kf-ThF y 


. with 6 chemical compounds (K ThF >) K.ThF.., K ThhF KThF,, KTa F..,kTh-F ) 
re. constructed. , ai : Naka ae ani 3 a 

of t tem HaF_-KF - Thr, and of the therein contained systems 
4 


& 
Investigation he sy8 
NaF-ThF 4» KF-ThF, was carried out in <onndotion with the study of 4 multicompo- 


nent electrolyte which is formed on the occasion of the continuous electrolysis 
of the salts WaCl-KC1-ThF , by the accumulation of NaF and Kf. Investigation was 
carried out by the methods of thermal-; roentgen-phase~ and chemical analysis- 

As initial material chemically pure NaF, KF and ThF , was used. The systen KF-ThF y 
contains the chemical compounds K THF?) KThF, and KTHF, 33 which form 4 simple 


eutectic systems. Also the 6 chemical compounds contained in the system KF-THF , 


are enumerated. 


Investigation of the system NaF-ThF, 88 carried out on 35 alloys at intervals 


of from 2 +o 2,9 Mol-percents of Th, within the range of from 2 to 35 mol-per~ 


: aS en 
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Atomnaja Energije, 1» fasc.5, 80-85 (1956) CARD 2 | PA - 1756 
cents and with intervals of 3,9 mol-percents within the range of from 35 to 100 
mol-percents. In the system Nar-ThF, there are 4 chemical compounds; Na, ThPe, 
Na,Th? ,, NaThF, and NaThpFo- Na, ThF¢ exists in two modifications. 

Investigation of the system KF-ThF, was carried out on more than 40 melts with 
intervals of 2-3 mol-percents ThF,. Phis system is very complicated, it has 6 
chemical compounds which are enumerated together with their domains of existence. 
, The aysti enfiak-KE-THE : The domain NaP-Na,ThF ¢-KThF,-KF, which is of interest in 
connection with the electrolytic winning of thorium, was investigated. On the 
data obtained on this occasion this domain was triangulated for 6 trinary systems. 


Investigation confirmed the existence of a new compound (phase X) of the compo- 
sition Nak(ThF¢) with a noticeable homogeneity domain. A particularly important 


domain of solid solutions was noticed on the section NakThF ¢-K,ThoFy 4° 


The polythermal section of NaF-KThE,- For the additional investigation of the con- 


pound KNaThF¢ & polythermal section of the system along the line HaF-KThF, was 
constructed. Results are shown in form of & diagram. At 665° C,NakThFy decays 
after 4 peritectic reaction, and at 540° ¢ it is subjected to 8 polymorphous 
transformation. The peritectic point on the horizontal of 655 C is about 63 mol- 
percents NaF. At 570° ¢ and 31 mol-percents THF, the eutecticum HakThF, + NaF 

is found. 
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YEMRL'YANOV, V,5., red.; YEVSTYUMHIK, A.I., doktor tekhn.nauk, red.; 
~~ EtVOVE H.M,, red.; BBLEVA, M.A., tekhn.red. 


(Purification of metals; & collection of translations) Metody 
polucheniia chistykh metallov; sbornik perevodov. Moskva, Izd-vo 
Anoatr.lit-ry, 1957. 364 p- (MIRA 11:1) 


1, Chlen-korrespondent ABN SSSE (for Yemel'yanov). 
(Metallurgy) 
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SOV/137-58-10-20685 


Translation from: Referativnyy zhurnal, Metallurgiya, 1958, Nr 10, p 50 (USSR) 
AUTHOR: Yemel'yancv, V.S. 


TITLE: Modern Methods of Recovering Pure Metals for New Engineer- 
ing Purposes (Sovremennyye metody polucheniya chistykh 
metallov dlya novoy tekhniki) 


PERIODICAL: V sb.: Nekotoryye vopr. inzh. fiz. Nr 2. Moscow, 1957, 
pp 5-14 


ABSTRACT: An examination is made of the properties of high-purity 
metals: Semiconductors, nuclear fuels, Al, Cr, Zr, Ti, etc., 
and data are presented on the methods by which they are re~- 
covered. It is noted that the methods of industrial recovery of 
high-purity metals yielding the best prospects are decompo- 
sition of halides, vacuum distillation, and floating-zone refin- 
ing. Refractory metals are smelted by electric arc with con- 
sumable electrodes and by the use of cooled metal molds so as 
to prevent the introduction of impurities into the metals. 


1. Metals--Recovery 2. Halides~-Decomposition 
3. Flotation 4. Vacuum systems~-Applications 
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Translation from: Referativnyy zhurnal, Metallurgiya, 1958, Nr 9, Pp 99 (USSR) 


AUTHORS: ee satel Bystrov, P.D., Yevstyukhin, A.l. 


TITLE: 


ning Zirconium. 
hip of Rate of Deposition of the Metal 
Incandescent Zirconium Filament 


An Iodide Method of Refi 
Problem of the Relaticns 
to the Temperature of an 
({lodidnyy metod rafinirovaniya tsirkoniya. 


A Contribution to the 


K voprosu 0 zavisi- 


mosti skorosti otlozheniya metallia ot temperatury raskalennoy 


tsirkoniyevoy niti) 


PERIODICAL: V sb.: Nekotoryye VOPF- inzh. fiz. Nr 2. Moscow, 


pp 15-23 


ABSTRACT: 


1957, 


Taking the hypothesis that processes of diffusion are decis- 


ive in the kinetics of the process of the transfer of Zr to a cen- 


tral filament (F), 


it ig shown that the rate of deposition of the 


Zr on the F is directly proportional to the pressure of free ! 
near the surface of the F, and that this in turn determines the 


Card 1/2 
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Inasmuch as the vapor pressure of the I 
d the total pressure jn the apparatus, 


which is governed by the wall temperature, 
tion of Zr on the F ceases to increase with a further rise in F 


the rate of deposi- 
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: SOV /137-58-9- 18827 
An Iodide Method of Refining Zirconium. (cont.) © 


temperature after the attainment of some specific F temperature which de- 
pends upon the total pressure in the apparatus. These concepts afford an 
explanation of the available experimental data of various authors on the de- 
pendence of the rate of Zr deposition upon an F on the temperature of that F. 
It is also shown that the quantity of Qa introduced by During and Moliére 
(J.H. Durings, K. Moliére, Z. fiir Elektrochemie, 1952, Vol 56, Nr 4, 
p 403) in the equation log a const Qa/RTp, wherea is the rate of Zr depo- 
sition and Tp,.” the temperature of the F, is related to 4H in the process of 
dissociation by the expression QA~ AOu/4. If account be taken of the forma- 
tion of lower Zr jodides on the surface of the F, the value of Qa, it appears, 
ig also dependent upon the vapor pressure of the Zrlq. 

V.M. 
1. Zirconium--Processing 2. Filaments (Incandescent lamp) ~--Temperature factors 
3. Zirconium-Electrodeposition 4. Mathematics 


Card 2/2 
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WeEmELNANDY, Oi 
* \UTHOR : EMEL' JANOV,V-S-3 GODIN, JU.G-» gYSTIUCHIN, A-1> PA = eur es 
TITLE: Investigation of the KM oniun-Tantalun. Syste 
PERIODICAL: Atomnaie Energiia, 1957, Vol 2» uri, PP 42-47 (U.8.5+R-) 
; Received: 3 / 1957 Reviewed: 3 / 1957 
ABSTRACT: This system was qnvestigated by methods of metallogrerhy» thermal 


analysis» electric resistances neardness, and the J-ray-pnase 
anelysis» and the state diagram wos gonetructeds The giffioulties 
in producing irconium-tantelun alloys were adjusted by gmelting 
the corresponding samples in the glectric aro oven MIFI-SK-3 
with @ coolable copper crucible. The samples were smelted in & 
pure argon atmosphere. The production of the samples from 
primary materials is described. The cast samples were nomogen~ 


Samples of non-annealed powder (which was taken from cast- and 
chilled alloys of qifferent composition) were subjected to an 
X-ray phase analysi8> The thermograns were recorded only uP to 
4000° by means of the recording KURNAKOV e yroneters “peverminatsce 
of the polidus- and liquidus lines is then digoussed- 

Results of the snvestigation: The anvestigation of the micro- 
gcopic structure of the coast samples proved the existence of & 
considerable domain of solid solutions of tantaluD in zirconium, 
as well a5 of an eutecticum and of & domain of solid solutions 
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of siroonium in tantalum. The X-ray-phase analysis proved the 
‘ existence of only two phases in the system: an a-phase and a 


{'-phase, i.e. a solid solution based on tantalum. The p-phase 

of ziroonium could not be stabilized at room temperature. The eu- 
teotioum is about 1585+15° © and 34 atom percents of tantalum. 
The eutectio structure of such an alloy is shown in a diagram. 
The maximum of solubility of tantalum in p-zirconium amounts to 
16 and 17% atom percents respectively in the case of metallogra- 
phic determination. An eutectoidal disintegration was observed in 
alloys with some atom percents of tantalum. Various special cases 
of alloys are demonstrated in diagrams. According to the data of 
metallographic analysis the temperature of the euteoctoidal dis- 
integration amounts to 7190+10° C, a fact which was confirmed by 
thermal analysis. The greatest solubility of tantalum in a-zirco- 
nium was insignificant; it is less than 0,22 atom percents of tan- 
talum. Based on these investigations the state diagram of the 
systen zirconium-tantalum was then constructed. In order to 
examine these state diagrans also the electric resistances of 
samples of the alloy were measured which were cast at 1200° and 
770° © and then chilled. Finally, also the hardness of the afore- 
mentioned alloys was measured. Hardness increases if tantalum is 
added to zirconium. 
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Kratkaya entsiklopediya "atomnaya energiya" ("Atomic Energy"; @ Gon- 
cise Encyclopedia ) [Moscow] Gos. nauchnoye 1Zd-vo "Bol 'shaya 
sovetskaya entsiklopediya™ [1958] 610 Pp. 50,000 copies printed. 


Members of Editorial Board: I. P- Bardin, A. P. Vinogradov, v. I. 
Gol'dansktly, I. V. Gulyakin, Pp. I. Dolin, D. V. Yefremov, A. K. 
Krasin, A. V- Lebedinskly, A. L. Mints, A, N. Murin, v. E. Nize, 
I, I. Novikov, vy. F. Semenov, and I. N. Sobolev; Scientific Eds.: 
G. Ya. Bakharovskly » D. M. Berkovich, N. F. Danovskly » N,. N. Delone, 
M, A. Kons vy. N. Kopylov, Yu. B. Mandel! tsvayé» B. M. Milovidov, 
N. P. Mostovenko, Pp. A. Murinov, I. A. Polyakovs Z. Pe Preobrazhen- 
skayas A. M. Rabinovich, gs, M. Simkin, I. M. Skvortsov, Pe Vv. 
Sysoyev; N. A. Shorin, G. i. Shreybere, and R. Ya. Shteynman ; 
literary Ed.: L. S- Koval'skaya; Compiler of Bibliography: vy. M. 
“p4menovas Tech, Ed.: g, D. Kosti. 4 
PURPOSE: ‘The encylopedia 48 intended for scientists, researchers, 
engineers, and students who deal with atomic energy. 
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COVERAGE: This enoyclopedia was prepared by the Glavnaya redaktsiya 
Bol'shoy Sovetskoy Entsiklopedii (Main Editorial. Office of the 
Great Soviet Encyclopedia) in cooperation with the Glavnoye 
upravlenilye po 4spol'zovaniyu atomnoy energii pri Sovete Ministrov 
SSSR (Main Administration for the Utilization of Atomic Energy 
attached to the Council of Ministers USSR). The material con- 
tained in this encyclopedia was prepared by scientists and engineers 
of the following institutions and organizations: Pervaya atomnaya 
elektrostantsiya AN SSSR (First Atomic Power Plant AS USSR), 
Radiyevyy institut imeni V. @. Khlopina AN SSSR (Radium Institute 
4meni V. G. Khlopin, AS USSR), Institut geokhimii 1 analiticheskoy 
kKhimii AN SSSR (Institute of Geochemistry and Analytical Chemistry 
AS USSR), Vsesoyuznyy 4nstitut mineral'nogo syr'ya Ministerstva 
geologii 1 okhrany nedr SSSR (All-Union Institute of Mineral Raw 
Materials of the USSR Ministry of Geology and Preservation of 
Mineral Resources), Moskovskiy 4nzhenerno-fizicheskiy, institut 
(Moscow Engineering Physics Institute), Moskovakaya se1'skokhoz~- 
yaystvennaya akademiya imeni K, A. Timiryazeva (Moscow Agricultural 
Academy imeni K. A. Timiryazev), Moskovskly gosudarstvennyy uni- 
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versitet imeni M, V. Lomonosova. (Moscow State’ University imeni 

M. V. Lomonosov), and Leningradskiy gosudarstvennyy universitet 
4meni A, A, Zhdanova (Leningrad State University imeni A. A. 
Mdenov), The material is drawn from open Soviet and other sources 
listed in the bibliography. The authors. and editors of the 
articles and the editors of the Great Soviet Encyclopedia who 
participated in this work are jisted on page 611. 


TABLE OF CONTENTS: None 


AVAILABLE: Library of Congress 
. . TM/rn/ec 
Card 3/3 3-23-61 


APPROVED FOR RELEASE: 03/15/2001 


CIA-RDP86-00513R001962630002-2" 


"APPROVED FOR RELEASE: 03/15/2001 CIA-RDP86-00513R001962630002-2 


SERRE SY SUS bed Mt MPS Ses ee PIM Eee Bee 


52282 


eaaaa! 


YENELYANOV, V. S. 
ee 
i: nBinary and Ternary Alloys of Zirconium , 
Codin and A. I. Yevstyukhin. 


with Tantalum and Niobium", 


py V. 5S. Yemelyanov, Y. G. 


P' 


APPROVED FOR RELEASE: 03/15/2001 CIA-RDP86-00513R001962630002-2" 


"APPROVED FOR Ri 
kT Coat de E . 
See 30002-2 


rane 


- : # YG m FL yan } 1 S. 


AUTHORS t Yemellyanovs "Yo Sey Godin; Yu. Oo, Yevstyukhin, A. Ie 89-2-8/35 © 
TITLE: study of the Zirconium Area ‘ot the Phase Diagram of Zr-TerNbe 
PERIODICAL: Atomnaye Energiyas 1958, Vole , Nr 25 PPs 161-170 (USSR). 


apsTRact: A ‘study was made of the sirconium area of the ternary diagram 
gyreTa-Nb with phase gield boundaries ‘corresponding to 62% of 2 
and a temperature of 1200°C, and of the system qr=-Nb. The study 


ssing through the apex: of the zone were selected for the con- 
struction of the gr area of the phase ‘diagrams the cross sections 


i = "0c25 0053 L005 2-03 506 
Ta 7 : 


The following phase areas were established) a) two single-phase 

areas % and B § p) three two-phase areas ar, P+ Y ? 

aty 3 ¢) one three-phase area x +048 ‘ ; 

The solubility of Ta and Nb in “#-2r 4n the systen Zr-Ta-Nb is 
approximately 0.5%. Shifting of the phase areas at and pry 
from ZreTa to Zr-Nb (to lower temperatures and higher’ No-contents) 
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Study of the Zirconium Area of the Phase Diagram of Zr~Ta=Hb. 
are lowered from 790°C for gr-Ta to 612°C for Zr-Nbe A binary 
eutectoid line which passes between the areas “+B = and P+X 
shifts from Zr«Ta to Zr-Nb, 4,0. to higher Nb-contents and lower 
. temperatures. The solubility of Nb in Zr in the system ZreNb 
is approximately 0.5 wte%. Eutectoid disintegration in the system 
4 612 + 13°C. Addition of Nb to alloys in the 


ZreNb takes place 4 
system Zr-Ta shifts the maximum of martensinic transformation to 


the left and increases the stability of papnine jn annealed 
alloys at room temperaturese 
April 10, 1957 
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Atomnaya energly®, 1958, Vol. 5, Nr 3, PP. 217-222 (USSR) 


The reserves of organic fuels of every kind available in the 
USSR are very considerable. Nevertheless, 4n extensive program 
for the establishment of nuclear power plants is at present 
peing developed in order to gather experience for future power 
plants. It is furthermore 4ntended to prove that atomic kWh are 
well able to compete with ordinary kWh. Near Voronezh 4 429 
megawatts atomic power plant is peing built, in which two re~ 
actors, which are water-cooled and tn which water 4g used as & 
moderator (100 atm), will be installed. Saturated steam of 

29 atm is conveyed to the turbines. The fuel elegents are made 
from uranium oxide. Enrichment amounts to 1,52 ye, The second 
nuclear power plant of the same type will be established near 
Leningrad. As soon as sufficient experience will have been ga 
thered by means of these reactors, steam will be produced in the 
reactors themselves. Near UL'yanovsk on the Volga 8 poiling- 
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water reactor with a power output of 
correspond to those used in the 
Volga a number of prototype 


built. The fuel elements used 
aforementioned plants. On the 
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50 Md is at present being 


power reactors is at present being built in order that ex- 


perience can be gathered with various types of reactors. 


Ural a nuclear power plant with 
being built, in which the steam 
and is conveyed straight to the 


In the 
a /,00 MA electric power outpus is 
is produced in the reactor itself 
turbine. Four reactors will be 


erected in this power plant, each of which will be connected by 


direct coupling with 6 


100 Mi turbine. The reactor produces steam 


of 90 atm and having a temperature of from 480 to 590°C. Tne fuel 
elements of these reactors are exactly the same 4s those of the 


first Russian nuclear power plant. 
in the first plant. 
4g being built on the Volga, in which scdium 
The reactor is intended to praduce 


4nstead of 1.7 m as 
electric power output 
4s used as a coolant. 
90 atm and 500° ©. The pressure 
to circulate in 
actor with fast neutrons 


the reactor amounts to 
‘(zero energy 
operation in 1955. In February 1956 a 
neutrons was put into operation. The 


Howover, they are 6 m long, 
hlso a reactor of 50 A 


steam of | 

under which the coolant 43 intended 
only 8 atm. The first r6é- 
fast reactor) was put into 

100 kW reactor for fast 

fuel clements are made 


from plutoniim and mercury 4s used us a coolant. In July 1958 
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zone consists of plutonium, and sodium ia unet uz 6 coolant. 

The fast neutron tlux in the reactcr center attarned 
45.7 2 4 é . z 

10? n/eom sec. For the purper’e of inveativating the segbsatance 

of the materiais used in fuel] elements A CO M2 pancho tor 

epithermal neutrons ja being Luiit. Neutron flug plih amount %9 


a 


2.10 n/om? sec. , mobile nuclvur poser plant ap te Bee dee 
construction. The reactor is #nciosed ny # greel cas 

diameter and 2,2 2B height. 43 cao.ant and moderstc- 
120 atmospheres excess presgure i: ceed, < tapbing fox 20 att 
and 280 C is connected in the csvondary eireaui’. The reactor 
will begin to operate by the end of 1958 on the adoy of the 
first Russian nuclear paver plant. Parallel mith this rock 
investigations concerning fusion sere continued on a LurRe 
senle. Ficture2 of the walla devise ate ehorn, wreck fs tamsaeer 
to the British "Zeta" machine. “rere ote oP Sp 
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AUTHOR: _Yemeltyanays eS Corresponding Member of the JS52 Acadexy 
: of Sciences, Head of the Main Administration for the Use of 
Atomic Energy of the USSR Council of Ministers 


TITLE: The Future of Atomic Power in the USSR (Budushcheye atomnoy 
energetiki v SSSR) 


as 
PERIODICAL: Nauke i zhian', 1958,nNr 11, pp 23-26 (USSR) 


ABSTRACT: The author reviews the possibilities for the use of atomic 
energy in the USSR. He describes various atomic projects 
being carried out, for instance, an atomic power plant with 

a capacity of 420,000 kw is being built in the Voronezh 
Oblast’, another one in the Leningrad Oblast', @ reactor of 
the water-moderated type with boiling water, of an electric 
capacity up to 50,0CO kw 4s under construction at the Volga 
in the Ul'yanov Oblast'!. The Ural power plant will be equipped 
with four reactors, each of which will operate in a bloc 
system with a turbine capacity of 100,000 kw. Another atomic 
power plant of 2,000 kw capacity with mobile reactors and 
installations has just been built in the USSR. In 1956, 

card 1/2 Academician I.V. Kurchatov visited Harwell and spoke on the 


as ; 
Ue aes ae 


PY 3 Bac 


R001962630002-2" 


i 


pe nnoeee FOR RELEASE: 03/15/2001 


SE OEEEL pies sie bs en spial how siren SRO Eze rOsn0te-2 
epee Pad oak aoe og ; ere > as CEE 


The Future of Atomic Power in the USSR sov/25-58-11-11/44 


ASSOCIATION: 


Card 2/2 


scientific results of studying the creation of thermo-nuclesr 
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There is 1 photo. 
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International Conference on the Peaceful Uses of Atomic Engergy- 
ond, deneva, 1958. 


Doklady sovetskikh uchenykh; yadernyye reaktory 1 yadernaya ener- 

getika. (Reports of Soviet Scientists; Nuclear Reactors and 

Nuclear eee Moscow, Atomizdat, 1959. 707 p- (Series: Its: 
Trudy, vole 2 Errata slip inserted. 8,000 copies printed. 

General. Eds.: N.A. Dollezhal, Corresponding Member, USSR Academy of 
Sciences, AK. Krasin, Doctor of Physical and Mathematical Sciences, 
A.Ile Leypunskiy, Member, Ukrainian 39R Academy of Sciences, I.I. 
Novikov, Corresponding Member, USSR Academy of Sciences, and V.S. 
Pursov, Doctor of Physical and Mathematical Sciences; Ed.: A.F. 
‘Alyab'yev; Tech. Ed.: Ye. I. Mazel’. 


PURPOSE: This book 4s intended for scientists and engineers engaged 
in reactor designing, a8 well as for professors and students of 
higher technical schools where reactor design 18 taught. 


COVERAGE: This isthe second volume ofa six-volume collection on the peaceful 
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use of atomic energy. The six volumes contain the reports pre- 
sented by Soviet seientists at the Second International Conference ; 
on Peaceful Uses of Atomic Energy, held from September 1 to 13, 
1958 in Geneva. Volume 2 consists of three parts. The first is 
devoted to atomic power plants under construction in the Soviet 
Union; the second to experimental and research reactors, the ex- 
periments carried out on them, and the work to 4mprove them; and 
the third, which is predominantly theoretical, to problems of 
nuclear reactor physics and construction engineering. Yu. I. 
Koryakin is the science editor of this volume. See sov/2081 

for titles of all volumes of the set. References appear at the 
end:of the articles. 
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AUTHORS : Yevstyukhin, A. I., Yemel'yanov, V. 8., Leont'yev, G. A. 


TITLE: Investigation of the process of obtaining thorium by : 
i electrolysis : 1 


PERIODICAL: Referativnyy zhurnal. Khimiya, no. 21, 1961, 296 - 297, 
: abstract 21K158 (Sb. "Metallurgiya i. metalloved. chist. yl 
metallov." -M.,*no. I,°1959, 7 - 35) ‘ 


TEXT: By the electrolysis. of the melt NaCl + KCl + THF, it is possible to 


obtain. high-purity thorium and to reduce the content of impurities of the 
rare-earth elements by 60 to 80 times in comparison with the content in 
the original ThE 4s By electrolyzing the melts with a solid cathode the ‘ 


crystals of the deposit are less contaminated by impurities than a deposit 
on a liquid cathode. The crystals are bigger than the orystals of the 
metal obtained by chemical methods. However, the deposit is never dense, 
which is connected with the considerable loss of the eleétrolyte included 
inthe cathodic deposit. Consequently, the experiments were conducted in 
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5 8% 8/108 1/64/000/021/045/094 
Investigation of the process of obtaining ... 8150/3101 


a bath with an auto-compressing cathodic deposit, allowing considerable 
reduction of the content of the electrolyte in the deposit. At the 
beginning of the electrolysis, the melt contained (in % by weight): 
Th,.12.5, Na 16.1, K 22.6, C1. 44.7, F 3.8. The change in.the composition 
of the electrolyte in the electrolysis was studied by chemical, thermal, 
and X-ray methods. As the electrolysis proceeds there ig a continuous 
variation of composition of the electrolyte - an accumulation of fluorine 
in the form of NaF and KF. The ThF, added forms complexes of the type 


NakThF;, Na[ThF,] ’ Na ThF,, k[tnF,], K, (tar, ].- With the usual construc- 


‘tion of cathode the deposit contains up to 75% of electrolyte. The metal 
yield is 30%. With auto-compressing cathodes the dontent of eleotrolyte 
falls to 50% and the metal yield increases to 15%. At & high content of 
Th.in the electrolyte, the current yield increases, but at the same time 
the losses of Th increase owing to the removal of the electrolyte. The 
optimum concentration of Th in the electrolyte is 40 - 43 % by weight. 
With this, the current yield is 50 - 56%, and the content of coarsely 
disperse powder of Th is 2 - 2.3 times greater than the content of the 
"sludges" (finely disperse powder). The optimum volume concentration of 
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Investigation of the process of obtaining «++ 


current is 50 - 70 & per kg of electrolyte (D, 
of metal reaches its maximum; with an increase of 


to 700°C, the yield 
temperature the content of the finely disperse 
reduction of dD, has a similar effect. 


that the discharge of Na* or K’ ions with subsequent 
fluoride by the alkali metal is the initial process in 
ThF, + 4NaC1(KCL) —y» Th + 


fluorides of the alkali metals Th 
and for its deposition on the cathode 4 consider- 
able increase is necessary in the concentration of Th in the electrolyte, 


tre KCl + NaCl + ThFy melt. 


In proportion with the accumulation of 
is bound in the complex, 


up to 42 - 43 % by weight. The anodic process 


fluorine content consists 


Nak[ThF,] + ¢ -» Th + NaF + KF + CP,. 


lytic Th (in % by weight)! Th 99-5, 

K 0.01, F0.2, N 0.01, € 0.025, 0 0.22. 
translation. 
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=3-4 a/on”). At 680 


fraction increases. The 


reduction of thorium 
the electroiysis of 
4NaF-(KF) + 2C1,- 


consid eam eR ene ae 


/ 


with an increase of — | 


in the formation of CF, 
Mean composition of the electro- 


Fe 0,005, rare earths 0.0006, Na 0.01, 
Cabstracter's note: 


Complete 
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| AUTHORS: Yenel'yanov, V. 8.) Yevatyukhin, A. Ty Abaniny De Dey ae 
i Statsenko, V. I. 49 
5 Aan 
; TITLE: An improved method for the preparation of chromium by 
i jodination arfd its properties 
PERIODICAL: Referativnyy zhurnal. Khimiya, no. 4, 1962, 94, abstract yy 


4v8 (Sb."Metallurgiya 4 metalloved. chist. metallov". 
no. Ie Mey 1959, 44-62) 


“EXT; A laboratory unit for the refining of chromium through its todide ; 
has been developed; the ideal conditions and a diagram of the process have, = 20 
. peen determined. A comparative study has been carried out on the. 

mechanical properties of the prepared chromium and of chromium remelted in, Ls. 
an arc. The single crystals and the chromium remelted in an arc had a , 

cubic body centered lattice with the parameter 2.8790+0.001 at boom = 
temperature. [Abatracter's notes Complete tranelation.] , go 4 aPecis; 
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AUTHORS ?: Yemel' yanov, V. 5.» pystrov, P. D., Yevatyukrin, Aeslos 
NTTLEA production of plastic hafnium py the fodide method = 


PERTODICAL#< Referativnyy arurnal. Metallurgiya, no.. 10, 1961, 20, abstract 100153 
(Vv ab. WMetallurgiye 4 metalioved, onist. metallov™, NO. 1, Moscow, 
1959, 63 - 69) vies oo ; 


TANT y Tne authors studied the dependence of Hf predipitation rate on the 
temperature of the initial metal, the pressure in the retort, and the temperature 
of the filament.. Hf precipitation was performed in & ‘oylindrical .Mo-glass retort 
of 18 - 20 om. length and 8 cm in diameter, The initial tungsten-fi lament of 
0.05 mm in diameter and 8 om length, was heated by a-oe" The retort was neated in 
an electric resistance furnace. In all the experiments Hf ‘rods were used as isle 
tial metal, The "pe was fourfold refined by the dodide methods the rods were x 
about 2 mm an diameter and weigned 35 &- The iodine was introduced in the form of 
\ of le5 g» The temperature of the filament was 1,350°C;- the int~ 
of’ the retort was 355°C and ‘attained 370 ~ 375°C at the end of 
experiments showed that the maximum rate of Hf precipitation 
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Production of -plastio hafnium by the lodide method 


on Ae fd Lament was attained. at. 230°, The temperature.of the raw metal affects xy 
_ the preotpitation vate less.than.the pressure in the retort, The dependence of 

‘the Hf precipitation rate on temperature was investigated at 360.0 in the retort . 

and 230°C temperature of the ampoule with Ip. The rate of Hf precipitation. in- 
oreases under these poperetones but is Cuicapioiad less than that. of Zr .preoipi- 
tation. : 


0,. Svodtseva 


[Abstracter's notes. Complete translation] 
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AUTHORS: Yemel'yanov, V. S., Godin, Yu. G., Yevatyukhin, A, I. 
ene aninel 


TITLE: Mechanical properties of binary and ternary zirconium alloys with 
tantalum and niobium at room and high temperatures 


PERIODICAL: Referativnyy zhurnal, Mashinostroyeniye, no, 20, 1961, 16, abstract 
20A118 (V sb. "Metallurgiya 1 metalloved, ohist. metallov", no, 1, 
Mosoow, 1959, 128-143) ; 


TEXT: The authors investigated the hardness and strength of cast and 

hardened Zr-alloys with Ta (0° - 100%) and Nb (0 - 20%) and also ternary alloys 

containing up to 18% Ta and Nb, The hardness (HR) was measured in an argon 

atmosphere, It was found that a maximum appeared on the composition - hardness ; 
and composition - strength curves which oan be explained by the transformation of | 
the f-phase into the “-phase, Alloying zirconium with Ta and Nb inoreases the 

strength and hardness at room and high temperatures. Up to 10% Nb strengthens 

Zr to a greater degree than the addition of Ta. 


[Abstracter's note: Complete translation] 
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(Constitutional diagram of the system zirconiur. - 
beryllium) Djagramma sostoianiia sistemy tsirkonii- 
perillii. Moskva, Glav. upr. po ispol'zovaniiu atomnoi 
energii, 1960. 1,4 p. (MIRA 17:1) 
(Zirconiun—beryllium alloys--Metallography ) 
(Phase rule and equilibrium) 
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AUTHOR: Yeme)'yanovs Ve Ss Corresponding 3/030 60/000/02/001/040 

Menber of Shes USSR, Head of the B008/B014 

in administration fo 
of the Council of 

Ministers of the USSR 

TITLE: — Close International Cooperation in the Field of Atomic Research 


PERIODICAL:  Vestnik Akademii nauk SSSR, 1960, Nr 2, pp 3-11 (ussR) 


ABSTRACT: In this article the author discusses the problem of cooperation 
, petween scientists of various countries. The present stage of 
science and technology shows that large research prograns cannot 

be carried out any longer by small teams and that important acien- 
tific problema can no longer be solved by one country alone. This 
applies especially to the problem of the use of atomic energy on 
the solution of which depends the future of mankind. The scientists 
of the Soviet Union and other countries who concentrate on the 
peaceful use of atomic energy are making great efforts to establish 
a fruitful basis for international cooperation which has alreesy 
peen started after the First Geneva Conference in 1955. Meanwhils 
Soviet scientists visited respective institutions and plants in 

cera 1/2 France and Britain and invited French and British colleagues to 


i es a ee 
APPR ptEES i BESS ER USS sere ere eee E ae 
OVED FOR RELEASE: 03/15/2001 CIA-RDP86-0051 "7 


3R001962630002-2 


"APPROVED FOR RELEASE: 03/15/2001 CIA-RDP86-00513R001962630002- 2 


POPS Tei TE IC ESM SOE 2S BETAS ER URS ee SUA BSED ARTs ed ESTEE Deere SSN NTR Rl EEN dL a  Dheed SSES PP SN TE e OHIN SE 


Close International Cooperation in the Field of 3/030 Bo/ 000/22 /001/040 
Atomic Research BO08/B01 


ASSOCIATION: 
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visit the Soviet Union. After N. S. Khrushchev's trip to the 
United States in 1959 possibilities have opened up for cooperation 
between American and Soviet scientists in the field of atomic 
research. The author reports on an eleven-day visit of American 
scientists to the Soviet Union in October, 1959, and on a 21-day 
visit of Soviet experts to the United States. In the course of 
these mutual visits scientists of the two countries were offered 
the opportunity of visiting atomic research centers and plants 

and of studying the present stage of research in both countries, 
However, it would also be useful to establish a permanent cooper- |~ 
ation between the two countries as, e.g., for the erection of 
joint research centers and the construction of machines which in- 
volve high costs of investment, since research work is done in the 
same direction in both countries. Nention is made of P. A. 
Ponomarev, captain of the atomio icebreaker "Lenin", G.N. Flerov, 


N. V. Fedorenko, and Academician V. I. Veksler. 


Glavynoye upravleniye po ispol'zovaniyu atomnoy energii pri Sovete 
Ministrov SSSR (Main Administration for the Use of Atomic Energy 
of the Council of Ministers of the USSR) 
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AUTHORS 1 Yen! yanov,V.S., Yevstyulhin, & L, Abanin, D, D. 
ae anaes 
WITLE: Lodide method of thorium refining 


PERIODICAL: Referativnyy zhurnal, Metallurgiya, no. 4, 1961, 33-34, abstract 
4G269 (V.sb. "Metallurglys { metailovedeniye chistykh metallov 
no, 2 M.,Atomizdat, 1960, 5-13) 


TEXT: The initial material used for the refining was 4 powder of elactro- 
lytic Th of composition (1n%): TH 99.5; 0 0.22; FP 0.20; Cl 0.0C2; HN 0,025; 
Cc 0.030; Na 0,007; K 0.C07; fe 0,005; rare earths 0.0005. The precipita~ 
tion process of TT on the wire waa executea 2n 4 aylindrical flask of Mo-g@125s, 

80 mm in diameter and 400 mm in length, The length of the incandescent wire war 
600 - 700 mm. The flask was placed In & cylindrica: furnace, heated to 4G0 - 
450°C, and prepared for the refining process. %) this purpose, the flask was 
heated in the furnace te 400°C. In the course of heating, at about 220 ~ 260°C, 

a iodide of Th was formed (ThT,,) . At 400°C, the current was supplied to the 
heated wire. ‘The temperature oF the incandescent wire on which Tn deposited was 
maintained at 1,200 - 1, 300°C. Tre building up of the wire ended with an increas ‘ 
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26056 E/137/6i1/O4, C4 /004/539 
Todide. method of .thorium refining AOS6/ALOL 


of I-up to 50 - 70 amp, For the experiments, the flask was charged with 50 t- 
200 g of Th and 5 to 8g of Ty, The thickness of the roda obtained in different 
experiments wa3 3,5 - 4 mm, wetght 30 - 60 g. The compoatticn (in $) oe ee os 
non-molten ThI, rods waz: Th 99.97; 9<0. 01; N< 0,01; FOOL, 8 OO; 
rare earths 0.0001, 
G.S, 
5 ‘ 


[Abstracter's note: Complets tranzlation] 
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YEMAL'YANOV, V.S.; YRVSTYUKHIS, A.I.; ABANIN, D.D.; STATSENKO, V.I. 
eet 
Iodide method of refining chromium, Met, i metalloved. chist. 
no. 2114-26 '60. (MIRA 13:12) 
(Chromiun--Metallurgy ) (Todides) 
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1€ 9200 B118/B101 | 
AUTHORS : Yemel'yanov, ¥V. 5S., Godin, Yu. G., Yevstyukhin, A. I. 
TITLE: Preliminary investigation of the melts of the system 


zirconium - aluminum - beryllium 


PERIODICAL: Referativnyy zhurnal. Khimiya, no. 16, 1961, 53, 
abstract 166365 (Sb. Been aad i metallovedeniye chistykh 
metallov". M., Atomizdat, no. 2, 1960, 58 - 77) 


TEXT: Six sections of the system Zr - Al - Be were examined by the 
methods of thermal, metallographic, and X-ray analysis, and also by deter- 
mination of the hardness. The samples were obtained by fusion in an arc 
furnace with a wear-resistant W electrode and a water-cooled copper 
crucible. Six hypothetical constitution diagrams were plotted on the 
basis of the data obtained. Three ternary compounds formed by peritectic 
reactions were found in the system ZrBeg - ar yAlzs 4ZrBeg*Zr ,Al, (1360°C), 
arBeg*Zr,Al, (1330°C), and 2rBey*92r,Al (1270°C). ar Al, is soluble in 
arBeg. The systen urBeg - 2rAl, gives a diagram of the eutectic type x 


Card 1/3 


gine anigeay : : S 
a is NES 


APPROVED FOR RELEASE: 03/15/2001 CIA-RDP86- 00513R001962630002- 2 


"APPROVED FOR RELEASE: 03/15/2001 CIA-RDP86-00513R001962630002-2 


SUS OA RO EIDSE BALES! NGRGS ECAC Oite PE RNY SESE PE GONE IRS EROTIC NEE “SPEER TT RN EDR HE TATSASY STITT RATER HEA RE OT EY A 


ay 


28 306 
B11 <0 MOOOISIOIe/OA 
Preliminary investigation of the... B118/B101 


(the eutectio L&ZrBo, + ZrBeg*92ZrAl, at 1445°C andov75% ZrAl,). 
ZrBeg*9ZrAl is formed by a peritectic reaction at 1465°C. Three ternary 
compounds were also found in the system arBe, - ZrAl,: ZrBe,-32rAl, which 
is formed by a peritectic reaction (1415°C), 3ZrBe,*ZrAl, formed by a 
peritectic reaction (1340°C), and 4Z2rBe,°2ral, formed by the peritectoid 
conversion ZrBe, + 3ZrBe,*ZrAl, (1100°C). ZrAl, is soluble in ZrBe,, and 


arBe, in ZrAlye Two intermediate phases are formed in the- system 


ZrBe,, - ZrAl, due to peritectic reactions: 2ZrBe,,*ZrAl,<— L 


+ arBe, ,°132rAl, (1190°C) and 2rBe,,°132rAl <= | + Srl, (1250°C). arAl, 
is soluble in arBe, » The system urBe,, - Al gives a diagram of the 
eutectic type (eutectic at 635°C) with a limited solubility of Al in 
ZrBe,,. Three compounds formed by peritectic reactions were found in the 
system ooh ~ Be: ZrBeAl,, ZrBeAl,, arBe, Als, and the easily fusible 


eutectic ZrAl,Be,,. + 2rAl Be. (35% Be and 635°C). [Abstracter's note: 
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Complete translation.] 
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BUSS 7 82283 
3/089/60/009/01/06/011 
BO14/B070 
/£. %200 
AUTHORS: Yamel'tyanovs Ve S., Godin, Yu. G.,, Yevstyukhin, A. Tey 
Rusakov, A. A. 
i v\ 
- PITLE: State Diagram of the Zirconium - Beryllium System 
PERIODICAL: Atomnaya energiya, 1960, Vol. 9, No, 1, PP» 33-38 


TEXT: As starting material for different alloys, zirconium iodide 
(purity 99.7% by weight) and distilled boryllium (purity 99.4% by weight) 
were used. The cast and annealed samples were investigated metallo- 
graphically. The annealing temperature lay between 750°C and 1200°C and 
the annealing time between 250 and 35 hours. The samples were analyzed 
thermally in vacuum at a heating or cooling rate of 5 - 7°C per minute. 
For alloys containing 2.9, 5-04, and 8.9 per cent by weight of berylliun, 
critical points were determined. X-ray analyses (quantitative phase 
analysis) were made by photographic as well as fonization methods. The 
apparatus PKY-86 (RKU-86) and YPC-50U (URS-50I) were used depending 

on the method. The microhardness was measured according to Rockwell by Wo 
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System B014/B070 


means of a diamond cone with a load of 15 kg» In the zirconium ~ 
beryllium system there are four intermediate phases: ZrBeo, ZrBeg, ZrBeg, 


and ZrBe,o. The first three originate from peritectic reactions at 
1255°C, 1475°C, and 1555°C. The last phase originates with an open 
maximum at 1645°C. At 965°C and a beryllium content of 5% there results 
an eutectic between ZrBeo and zirccenium. An addition of beryllium to 
zirconium lowera the temperature of a~f transformation and leads to:an 
eutectic at 800°C. The solubility of beryllium in a~zirconium is less 
than 0.1% by weight and in ®-zirconium less than 003% by weight. The 
solubility of zirconium in beryllium does not exceed 0.3% by weight. 
There are 6 figures, 1 table, and 5 non-Soviet references. - 


SUBMITTED: February 3, 1960 
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S/755/61/000/003/001/027 
# AUTHORS: Yevstyukhin, A.L, Yemel'yanov, V.S., Godin, Yu.G. 
, , . : a OCS ar taeda 8 : 
TITLE: Investigation of fused chloride-fluoride sodium, potassium, and f 
, zirconium systems. 


SOURCE: Moscow. Inzhenerno-fizicheskiy institut. Metallurgiya i metallqve- 
; . deniye chistykh metallov. no.3. 1961, 5-16. ee 
“TEXT: | This paper is concerned with the fusions employed in the electrol rtic 
_-? preparation of Zr (cf., e. g., Steinberg, M. et al., J. Electrochem. Soc., v.10L, no.2, 
“1954, 68-73) and reports the first preliminary results of the experimental invgsti- = 
.. gation described in the title at the MIFI (Moscow Enginee ring Physics Institute). “ 
“The experimental methodology was described previously by the 2 senior authors in 

-.  Atomnaya energiya, no.4, 1956, 108-112, and no.5, 1956, 80-85. In essence, if'com- 
_ prises a thermal analysis of the fusions in a shielding atmosphere, an X-ray phase 

# .° .analysis, and a chemical analysis. It was quickly found that at high temperature (T) 
seme ~the-binary system NaCl-K3ZrF¢ (cf. Steinberg ref.) breaks down into a number of 
“ complex compounds; hence a study of the KF-ZrF, and NaF-ZrF, systems became 

"mandatory. The KF-ZrF phase diagram, investigated previously (1957) by the 
’ authors up to 33 mol-% ZF ,, is now extended to 66 mol-% 2rky. The NaF-ZrF, . 
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- phase diagram published by Barton, ‘C.,et al. Phys. Chem. v.62, no.6, 1958, 665-676, 
is reproduced and interpreted in detail. The specific purpose of the currently begun 
investigation of the binary NaCl-K,ZrF~ is to clarify the many questions regarding 

“the alterations. of the composition ofthe initial NaCl-K ZrFy, and especially the in- 

- creasing stability of the resulting compounds and, hence, decreasing yield in pure 

' Zr, with the progress of the electrolytic reaction in which K,ZrF, is an intermedi- 

. ate product. Details of the preparation of the initial isteviale are explained: 

- KoZrFg is precipitated from aqueous solutions,- fractionally crystallized to reduce 
the Hf content to 0.05 wt.%, dewatered by remelt in an Ar atinosphere fin a Ni cru- 
cible), and comminuted in an agate mortar, Analytically pure KF was also remelted 
but was used in the form of small lumps, because comminution was rendered diffi- 
cult by its hygroscopicity. KF and K,ZrF, were mixed in stoichiometric propor- 
tions and fused in a Ni crucible under dry Ar. Any residual KF is readily selec- 
tively dissolved by water. The only thermally detectable effect occurs at 930°C. 
X-ray analysis reveals in it a face-centered cubic lattice with a= 8.969A and dis- 
criminates it readily from KF and K,2rF,, The analytically pure NaCl was dried 
for 12 hrs at 200°C and was comminuted in an agate mortar. The full range of 

a NaCi=K,Zr¥_ ratios was tested-in both cooling-and-heating (near-full-page tabula- 
- . tion) at™3-59C/min after 30-min holding in the molten state for homogenization.. 
- ‘The first T halt is interpreted as corresponding to the precipitation of crystals of 
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= the most refractory melt-component,-probably tiuorides. “The next halt, prokably, 

_. is that of the crystallization of the chlorides. The third halt, evidently, is that of 

- the crystallization of the eutectic and the peritectic reaction. No explanation-ts had 

for the 4th halt, which appeared in but two of the fusions explored, It could, ipossi- By 
bly, -be attributed to allotropic or other solid-phase transformations. The K 'ErF: ae 
phase occurs in all fusions with up to 95 mol-% NaCl, but with a significant drop-off 
beyond 85 mol-%, The NaCl is in evidence in fusions with 100 to 75 mol-% NaCi, 

He with a sharp drop-off below. 75 mol-%. A new phase appears with NaCl from 330 to 

' 85 mol-%, with a maximum at 50 mol-%, indicating the possible existence of 3 

K,ZrF, -NaCl chemical compound, “Another, as yet unknown, phase is noted ‘jn 
alloys with 60 to 95 mol*% NaCl, with a maximum at 82.5 mol-%, which quantita- 

tive phase analysis identifies as the chemical compound K,2rF, *5Na Cl. The 


eek ¥ 
NaCl-K,ZrF, phase diagram constructed from these data is characterized by un- 


limited solubility of the components in the liquid state and the formation of chemi- 
...¢al compounds in the solid state, K.ZrF *5NaCl is formed by a peritectic reaction 
at 570°C; -K 2rF, ‘NaCl is formed similarly at 600°. Etitectic point at 73 mol*% 
NaCl and 5490 + The solid-state transformations regarded as less certain are 
tentatively plotted by broken lines. The results of a thermal analysis of the electro- 
lytic bath originally consisting of NaCl-K,ZrF, in correlation with the NaCl-K,2rF, 
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ane = pada. ‘dlageam a are. tabulated. “The. same =) ‘temperature: effects : are. “deweteds. “The:. 
“. results of.a chemical and thermal analysis of the water-insoluble deposits in five 


“7 i eleetrolyte specimens are tabulated; the existence of Ky,2rF, is clearly identified, - 


_..The mechanism of the electrolysis is reconstructed: From the initial electrolyte 
7 ~ NaCl- Ke, 22rk Cc cl ds: evo}. wed at the’ ‘annode and a new component, NaF reacts with 


3- 
K2rF,, forming Ki2rk which dissociates forming the complex anions ZrFL 


which, upon sufficient dechloridization of the electrolyte, discharge at the anode 


and form 22rF + 6 NaCl ~- 36 -~ 2Na,ZrF_ + 3 Cl, (1), while at the cathode the 


complex anions dissociate delivering ultimately neutral Zr. Thus the summary 
reaction in a highly chloride-concentrated bath is K,ZrF, + 4NaCi—~—Zr + 3KFr- 


+4NaFk + 21, and in chloride-deficient electrolyte K,ZrF,+ C —Zr - 3KF - Cr... 


the .ast compound of which 1s an anode product. There are © figures, $ tac.es, 
anc 3 references {6 Russian-language Soviet and the 2 Engitsh-langiaze (" S racers 
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SOURCE: Moscow. inzhenerno-fizichnes«iy institut. Metai.urjiya 1 metallove- 


deniye chistykn metaliov. ne.3. 1461, 17-26, 


TEXT: The paper deals with the need for Hf-free Zr for nuclear-powerplant 
applications. The two elements were separated by selective reduction uf tneig 
tetrachlorides by Zr and Al. Optimal separation procedures for lab use an¢ tn» 


prereguisites for large-scale processing are setiorta. One prime reason tos tne 
usefulness of Zr, namely, its small Capture Cross-section reiative tu thera} 
neutrons, 2s nullified by the presence of Hi witn its 163-157 barn Captive orubs- 


Section, The proposed method consists in the reduction of the Zr and Hf tetrAchio- 
rides into lower(tri- and di-) chlorides and their disproportionation (D) by heating. 
Three reactions are involved: (1) In the presence of an n-valent metallic or meta!- 
loida!l reducer M, nZr(Hf)Ci, + M —AZr(HYC), + MCi , wherein ine recuct.on cu: 
ZrCl, proceeds more reaJdily than tnat of HfCi,. (2) upon heating, D cecurs as 


22r(Hf)Cl, — 2r(HO)Cl, + Zr(Hf)Cl ; and (3) both dichlorides are subject to D 


(gas)4 
when heated as 2Zr(Hf)Cl, =2r(HACl, + Zr(Hf), where the lower chlorides of Zr 
Card 1/3 
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are more stable than those of Hf, The differences in reducibility and D of the Zr 
and Hf provide the basis for the separation process, Three successive Operations 
must thus be performed to obtain ZrC] with a small content of H{Cl and, ulti- 


mately, metallic Zr with a amall Hf content. The Preparation of the chlorides by a 
chlorination by CCl, of ZrO, and HfO, ina 100:1 ratio is described. The lab 


equipment has been previously described in the sbornik “Metallurgiya i metallove- 
deniya chistyky metallov,"' no.l, Izd-vo MIFI, 1959. The initia) separation proced- 
ure ina 10°*-torr vacuum, with the tetrachloride vapors passing over Zr shavings 
heated to 430°C, was found to be ineffective. In a second attempt, some 10-11 g in- 
tensely degassed Zr powder and a like amount of 2rCl, and HfCl, were held for 8 


hrs at 400°C in a quartz ampule 30 mm diam and 100 mm long; upon completion of 
reduction and removal of the nonreduced chlorides, D of the trichlorides was 
performed in 3 hrs at 550° in the same ampules. The tetrachloride formed was con- 
tinuously removed. The method reduced the HfCl, content from 4-5% in the non- 
reduced tetrachlorides to 0.2-0.3% in the ZrCl after D of the trichlorides. The 
need for a rapid and more sensitive radiometric method prompted development of a 
method based on the use of radioactive Hf , which is described in detail. Optimal 
temperature and time relationships for the D were determined experimentally 
(third-step dichloride D in 16 hrs at 650°C). Experiments with Al as a metallic 
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‘ reducer met with trouble in the dichloride-D stage, ve an Al-and-AICl, 5 Gsion 
formed in which ZrCl, and H{Cl, dissolved. The radiorhatric method of Ht toncen- 
tration determination is detailed. Upon completion of the optimal procedure, the 
ZrCl, contained only 0.029% HICL,; ; the final amount of ZrCl, constituted about 20% 


of che initial ZrCi, which doueinee 1% HiCl, The resulting metallic Zr wag. suit- 


able for nuclear-powerplant applications. Ii ia anticipated that an improvement in 
the reduction techniqua can result in a substantial improvement in the Zr-Hf separ- 
ation ratio. One obvious improvement is the enlargement of the contact area be- 
tween the tetrachloride with the Zr powder (the initially formed brown surface crust 
in the present procedure appears to inhibit such diffusion). A new lab equipment 
based on this consideration has been designed and built (cross-section shown)? A 
quartz chamber contained a tree with tiered Zr trays, each covered with a thjn 
layer of Zr or other reducer metal. Other suitable tray materials are Ni, stainless 

. steel, etc. There are 4 figures, 2 tables, and 8 references (2 German and 6 

’ English-language). 


2 “ASSOCIATION; “ MIFI (Moscow Engineering Physics Institute). 


ut 
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4 
_Leonat'yev, G.A,, Yevstyukhin, AL, 


AUTHORS: Yemel'yanov, vV.S., 
ich hetenae eet 


. TITLE: Study of the process of iodide refining of agblitens 

SOURCE: Moscow. Inzhenerno-fizicheskiy institut. Metallurgiya i metallgve- 
deniye chistykh metallov. no.3. 1961, 127-136. “ 

bes an experimental investigation of the iodide vefining 

iatended to explore the possible application to ‘Nb of 


the van Arkel refining method. A literature survey mentions the low-T data given 
in no.2 of the present sbornik, 1960, 27, and the high-T data adduced by Chizhikov, 
D.M., and Grin'ko, A.M., in Akad. n. SSSR, Dokl., v.122, no. 22, 1958, 278, and by 
Rolsten, R., in J. Electrochem. Soc., v.106, no.1l, 1959, 975. The findings 6f the 
latter are summarized extensively, together with the reactions postulated. The 
specific objective of the present investigation was a study of the precipitatiog 
material T from 350-700°C and at various vapor pressures of the 
The physical prope rties of the 4 iodides of Nb involved the rein 

m published literature. Experimental procedtre: 
dides was performed by van Arkel's method in a 
142 of present sbornik, 


TEXT: The paper deseri 
of Nb in the 350-700°C range, 


process at raw~ 

gaseous phase. 

(di- through penta-) are taken fro 

The therma) dissociation of the io 

manner similar to that employed for the MoCl, (see p. 
1 
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abstract §/755/61/000/003/013/027), but with the introduction of sublimated 1, into 
the apparatus. The precipitation rate was measured by the rate of accretion of the 
radius of the filament (mm) per unit time (min). The apparatus comprised a re:ort 
- with an extension neck (cf. p. 141 of sbornik, abstr. cit.). Of the 3 test parameters 
~ (filament T, neck T, and retort T), 2 were held fixed ane one was varicd; the pre- 
cipitated deposits on the walls of the apparatus were chemically analyzed. Dg¢fails 
Ci the T regime of the various parts of the apparatus are given. Red Nb, sodiced 
tc shavings, served as an initial material. The iodine was vacuum -sublimated 
twice and dehumidified and dechlorinated. Typical charges: 20 g Nb shavings de- 
gassed at 1,006°C and 1.59-2.46 g sublimated I. Precipitation rate v5. charge T 


“: and neck T: 61 tests were made. The filament T was maintained fixed at 9QDOC. 
”. Atany one retort T up to 620° the precip. rate grows monotonically with incrgasing 


>> neck T; in these conditions NbI, is stable; at any one retort T 620° or highér the 
precip, rate exhibits a maximum in the 225-250° range; NbI, is then stable, The 
precip. rate with retort T of 650-700°C is 22.8 10°” mm/min under optimal con- 
ditions; this is 19-20 times the precip. rate at 350°. Microhardness of precipitated 
wire: The thickest wire made had a 2-mm diam, Microhardness (MH) tests with a 
200-¢g load exhibited a highest MH of 240 kg/mm* in wire made at 600° retort T 

and 400-500°C neck T. Larger-scale tests were also made in the equipment 
described in no.2 of the present sbornik. (1960). Chemical analyses tabulated show 
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that the O and H content in the oeeie iodide is a function of the precipitation 
process and increases with increasing neck T. There are 4 figures, 4 tabies, 
“and ll references (4 Russian-language. Soviet, 1 Russian translation of a pre- 
sumably English-language paper, 1 French, and 5 English-language). G. V. Churin's 
participation in the study is acknowledged. 


ASSOCIATION: MIEFI (Moscow Engineering Physics Institute). 
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= AUTHORS: Yemei'yanov V.S., Leonttyev, G.A., Yevstyukhin, A.E. 


ot TITLE: . Study of. the process of thermal dissociation of molybdenum chlorides. 


: SOURCE: Moscow. Inzhenerno-fizicheskiy institut. Metallurgiya i metallgve- 
.  deniye chistykh metallov. no.3. 1961, 137-151. % 
ae : ) 
TEXT: The paper describes an extension of experimental work on the pracipi- 
tation of Mo by thermal dissociation of MoCl, from the gaseous phase on a W fila- 
: rnent core ina modified van Arkel apparatus (cf. no.1 of subject sbo rnik, MIPS, 
1959, 70). The specific objective of the present work ig a determination of the 
-; effect of the halide-vapor preasure in the retort, the t¢mperature of the filament, 
", and that of the initial, ‘raw," metal on the rate of growth of the wire. The prop- 
“. erties of MoCle, MoCl,, MoCl,, and MoCl. are bricfiy summarized from gxisting 


standard Soviet and U.S. textbooks, Lathe-produced Mb shavings, de-ironed‘by hot- 
HCl treatment, washed in distilled water, dried at 110-120°C, and degassed‘at 
1,000°C ina 107% -torr vacuum, was used as raw material. The chiloridation 
equipment for the production of the MoCl, is described in no.2 of the present 
sbornik, Atomizdat, 1960, 55. The thermal-dissociation equipment is descrf{bed 
(with 2 cross-sections). It comprises a glass retort with a filament holder and an 
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Study of the process of thermal dissociation ..- §/755/61/000/003/013/027 


“extension neck.through which the MoCl. is” introduced from an ampoule. A current 
of up to 50 amp could be passed through the filaments for T-control purposes. The 
various types of glass employed at the various retort T's are specified, In all tests 
the neck T was lower than the retort T, so that excess MoCl. was precipitated in 
the neck and the required vapor pressure could be established in the apparatus by 
gltering the neck T. The precipitation rate was determined by the rate of growth 

of the wire radius per unit time, a6 expressed in terms of the 2/3 power of the rate 
of change of the wire-heating current. The neck-T range investigated extended from 
40 to 200°C. Two marked maxima were observed at neck T of 100 and 170°C, the 
T of the maxima remained the same for 3 combinations of retort T (300 and 400°) 
and filament T (1,300 and 1,400°). At a filament T of 1,400°C and an optimal neck 
T of 1009 an ill-defined maximum occurred at retort T of 300-4009; within this 

T range low-volatility lower chlorides formed which interfered with the pyrometric 


determination of the filament T. The increasing growth rate with increasing retort 


So from 100 to 300°C is attributed to: {ip Acecicrated reaction of the combination 


of the free Cl into MoCl, at the surface of the raw-material, and {z) accelerated 
diffusion of the MoCl, thus formed toward the filament. Beyond a retort T of 
300°C, the MoCl. begins to dissociate into MoCl,, whereupon the partial pressure 
of the MoCl, decreases and the precipitation-growth rate diminishes. Ata neck 

T of 100°C ‘and retort T of 400 and 220° the growth rate increases eteadily at 
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Study.of the process of thermal dissociation... /755/61/000/003/01$/027 
filament T from 1,100 to 1,700°C and is greater ata retort T of 400 than at 220°C. 
Summary of optimal process parameters: Filament T: 1,300-1,400°C; retort T: 
300-400°C; neck T: 100 and 170°C. Microhardness of precipitate: 220-240 kg/mm?. 
There are 10 figures, 3 tables, and 11] citations from 8 veference sources (4% 
Russian-language Soviet sources, 3 Russian translationg of U.S. originals, and 1 
English-language U.S. source). The participation of Engineer Ye. 1. Timoshkin in 
the work is acknowledged. : 


ASSOCIATION: MIFI (Moscow Engineering Physics Ingtitute). 
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“AUTHORS: Godin, YurG., Yevstyukhin, AT, Yemel'yanov, V.5., Rusakov, Authes 
. Suchkov, I. I. at ; a 
TITLE: On the solubility of metals in carbon. ty 


oe SOURCE: Moscow. Inzhenerno-fizicheskiy institut. Metallurgiya i metallgve- 
deniye chistykh metallov. no.3. 1961, 284-289, “* 


back 
TEXT: The paper describes an attempt to determing the solubility of Zr and Nb 
in C, a task rendered difficult by the elevated m.p. of C {> 4,000°C) and its vapor 
pressure which, at the m.p., exceeds 100 at. A two-stage approach was chosen: (1) 
Determination of the possible existence of solubility; (2) determination of the dimit- 
ing solubility, if any. The present paper describes the first-stage stucy for Zr anc Nb. 
It was postulated that if one component is soluble in another, the amount of tné dis- 
solved component in an alloy quenched in the heterogeneous region of the phase d:a- 
gram from the solidus T should correspond to the limiting content within the crystals 
of the dissolved component in accordance with the section rule. Separation of the 
crystals from the parent mass of the specimen would then permit analytical proof of 
the presence or absence of solubility and a determination of its magnitude, if any. 
Serious difficulties were encountered in the arc-melting preparation of Zr-C and 
Nb-C alloys because of the high velatility of C (beyond certain concentrations) at high 
T. Most of the alloys consisted of primary grains of "free'' graphite and a eutectic 
See of a mixture of graphite and carbides of Zr or Nb, respectively. The pre- 
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On the solubility of metals in carbon. $/755/61/000/003/026/027 


paration of the C-Zr and C-Nb alloys in a MIFI-9-3 arc furnace in an atmosphere 

of Ar is described. Initial materials: Spectrally pure C sticks, iodide-Zr rods 99.8% 
pure, and lumps of Nb 99.3% pure. The charge was remelted several times to achieve 
uniform distribution. Separation of the crystals was performed cither by gravity sep- 
aration of the © from the carbides or by chemical dissolution of the carbides. Gravity 
separation was done on Z70-mesh pulverized material. The liquid used was "brgmo- 
phor" (Abstracter's note: Tetrabromoethane?) having a density of 2.8-2.9 g/cm”. 
The graphite-carbide separation by centrifuging was not complete, which is attributed 
to a possibly inadequate comminution of the powder. In the chemical method, the 270- 
mesh powder was dissolved at high T in a Pt cup witha mix of HF and HNO,. The 
carbides dissolved, the graphite did not. X-ray diffraction of the graphite was corre- 
lated with a like analysis of spectrally pure C. In pure graphite the 004 line alone 

is split, whereas in graphite separated from ZrC the 006 line is also split. A com- 
parison of the interplane distance from the separated graphite with the values calen- 
lated per Nelson, et al., (Phys.Soc., Proc., v.57, 1945, 477) indicates so close a coin- 
cidence that the nonsolubility of Nb and Zr in graphite is regarded as established. 

A spectral analysis confirms that if there is any solubility at all, it must be less 
than 0.01%. There are 6 figures, l table, and 2 references (1 Russian-language 
Soviet and the. above-cited English paper). 


ASSOCIATION: MIFI (Moscow Engineering Physics Institute). 
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D268/D304 
AUTHOR: Yemeltyanov, V.Ses Corresponding Member of the AS USSR, 
Chairman 
TITLE: jacieat synthesis, 
PERIODICAL: _Nauke i ical 7, 1961, 22-26 — 
TEXT: The author explains the advantage of thermonuclear synthesis 


as a source of power and discusses the problems connected with harnessing 
it. Much Soviet research on controlled thermonuclear synthesis is carried 
out at the Institut atomnoy energii imeni IoV. Kurchatova AN USSR (Insti- 
tute of Atomic Energy imeni 1.V. Kurchatov, AS USSR) under the direction 
of Academician LeA. ‘Artsimovich. Academician M.A. Leontovich plays 6 
guiding role in work on theoretical problems. Important research is also 
carried out at the Fiziko-tekhnicheskiy institut (Physicotechnical Insti- 
tute) in Leningrad, the Ukrainskiy fiziko-tekhnicheskiy institut (Ukrainian 
Physicotechnical Institute) and the Fiziko-tekhicheskiy inatitut AN Gruzin- 
skoy SSR (Physicotechnical Institute, AS Gruzinskaya SSR), while individual 
problems are being studied by physicists at the Moskovskiy universitet 
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(Moscow University). At the Leningrad Physicotechnical Institute, Acade~ 
mician B.P. Konstantinov is directing research on the “Alpha" toroidal 
thermonuclear installation.’ At the Institute of Atomic Energy, I.N. 
Golovin is directing work on "Ogra," the largest thermonuclear installa— 
tion, which has magnetic plugs and is used to study the properties of 
plasma. There are 6 figures. 


ASSOCIATION: Gosudarstvennyy komitet soveta ministrov SSSR po ispol'zo- 


vaniyu atomnoy energii (State Committee of the Council of 
Ministers USSR on the Uses of Atomic Energy) 
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Nucleonies and the building-up of communism. Atom. energ. 11 
no.4:301-312 9 '61. MIRA 15:9) 


1. Predsedatel’ Gosudarstvennogo komiteta Soveta Ministrov SSSR 
po ispol'zovaniyu atomnoy energii. 
(Nuclear research) 
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komiteta Soveta Ministrov SSSR po iapol'zovaniyu atomnoy energii. 
(Atomic ships) 
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E039/E420 
AUTHORS : Yomel'yanov, V.S., Yevstyukhin, A.I., Barinov, I.P., 
TITLE: The separation of zirconium and hafnium by the 
solective reduction of their tetrachlorides by 
“zirconium and aluminium 
SOURCE: Razdeleniye blizkikh po svoystvam redkikh metallov. 
Mezhvuz. konfer. po metodam razdel. blizkikh po svoyst. / 
red, metallov. Moscow, Metallurgizdat, 1962, 51-62 L 
TEXT: Although Zr and Hf are separated on a commercial scale the 
present methods used arc so cumbersome and difficult that the cost 
of the metals is high. This work is aimed at investigating a new , 
and possibly more efficient method of ‘scparation. It is shown 


that the separation process involving the selective reduction of 
the tetrachlorides of Zr and Hf by Zr and Al is entirely feasible 
under laboratory conditions. Using powdered Zr as a reducing 
agent the maximum reduction of ZrCl is observed at 400°C and 
attains nearly ga% while for HCl, maximum reduction occurs at 
390°C and reaches 17%. When using powdered Al better 

separation is attained at a lower temperature than in the case of 
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8/028 /62/000/000/004 £017 
The separation of zirconium ... E039/E420 


reduction by Zr. In the latter case the content of hafnium 
chloride in ZrCl3 has a minimum value equal to 0.029% for a 
reduction temperature of 330°C, For the best conditions of 
reduction by Zr (at 400°C) the minimum quantities of hafnium 
chloride in ZrCls are 0.108 and 0.13%, The quantity of 2rCly, 
reduced by Al at’ 330°C is, however, only 21% while for Zr at 
400°C it ais 91.7%. Reducing with Al at 400°C gives an 89% 
reduction and a hafnium chloride concentration in the ZrCls of 
0.091%, The data obtained confirms that this process can he 


performed on a large scale, There are 4 figures and 2 tables. 
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AUTHORS s Yevstyukhin, A.I., Yemel'yanov, V.S. and Codin, Yu.G. 
ae 
TITLE: Investigation of melts of the chloride-fluoride 
‘ system of sodium, potassium, and zirconium ; 
SOURCE: Fizicheskaya khimiya rasplavlennykh soley i shlakov; 
trudy Vses. soveshch. po fiz. khimii raspl. soley 
i shlakov, 22 - 25 noyabrya 1960 g., Moscow. Metal- , 
a lurgizdat, 1962, 63 - 71 
TEXT: Results of an investigation of the binary system 
NaC1--K3ZrF » and its behavior under eleztrolysis, are given. It 
was assumed that these systems possess many common features and 


that the study of one system would facilitate the understanding 

of the others. The raw materials used for the investigation were 
KF, NaCl and KoZrF¢, the latter being precipitated from aqueous 
solution whereby the hafnium content was reduced to 0.05 % by the 
method of fractional crystallization. K,ZrF. was prepared by fusing 
together stoichiometric quantities of re an KoZrF¢ under argon. 
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Investigation of melts ... D408/D307 
Thermal analysis of 25 samples of the binary system, containing 
100 - 0% Kz ZrF,, was carried out mainly by the cooling curve 
method, the healing curve method being used in a few cases. Up 
to four inflection points were found in each thermogran, the first 
two inflections corresponding to the separation of fluoride and 
chloride crystals respectively, and the third to the crystalliza- 
tion of a eutectic or a peritectic reaction point. The fourth 
inflection, observed for only two of the melts, possibly indicated 
an allotropic or other solid phase Brass forme tions X-ray analysis v 
eels that all melts containing up to 95 mol.% NaCl possessed the 

arFo phase, and the NaCl phase was present ‘a malts containing 

ee -'75 mol.% NaCl. A new phase, K3ZrF7.NaCl, and a previously 
unknown phase, K32rF e5tlaCl, were datecved in melts containing 
40-85 and 60-95 mol.% NaCl respectively. The phase diagram of the 
NaCl--K3 ZrFy system was constructed; this showed that K3ZrF,.haCl 
and K 52FF, NaCl from through peritectic reactions at 570 and 600°C 
reapaceively, and that a eutectic occurs at 73 mol.% NaCl and 5400¢, 
The water-insoluble residues of electrolyte samples, taken from an 
electrolytic cell, were shown to be K,2rF « From the results of this 
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and other work, the authors suggest a mechanism for the electro- 
lytic production of zirconium from fluoride-chloride melts, the. 
Overall reactions beings a) with a sufficiently high concentra- 
tion of chloride in the electrolyte : 


K,2rk, + 4Nacl —> ar + 3KF + GNaF + 21; 


and b) in an electrolyte very defficient in chloride 


- —> a 
K ,2rF, + C Zr + 3KP + CP, 


Both reactions occur simultaneously with moderate concentrations 
of chloride in the electrolyte. There are 6 figures and 3 tables. 


ASSOCIATION: Moskovakiy inzhenerno-fizioheakiy institut 
(Moscow Engineering Physics Institute) 
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1, Czlonek-korespondent Akademii Nauk ZERR. 
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| - AUTHOR: Yemel'yanov, V. 8,; Yevatyukhin, A. I., Abanin, D. D. | 


' TITLE: Iodide method of zirconium refining 


. SOURCE: Moscow. Inzhenerno-fizicheskiy institut. Metallurgiya { metallovedentye 
chisty*kh metallov, no. 4, 1963, 5-10 


i 
; 
| - parity zirconium, iodide refining method : 

| ABSTRACT: The authors investigated the mechanism of the transfer of nonmetallic 

|. impurities to the filament during iodide refining of zirconium, os well as the offect of 
- |, degasification on this transfer, and developed a technique for producing highly purified 

: Zrin a single-stage process. The iodide precipitation of Zr was carried out in a Mo- 
H 


| 
| 
TOPIC TAGS: zirconium refining, zirconium purification, jodide zirconium, high | 
| 
| 
glase refining vessel with Mo electrodes and a tungsten filament (0.05 mm in diameter). : 


i Preliminary degasification was carried out in a quartz sidearm at 107-4mm Hg and an 

'' optimal temperature of 850-950C, Subsequent iodide refining wae carried out at 300- 
' 320C with a filament temperature of 1200-1300C. The Zr obtained by this method wan. | 
i characterized by a marked reduction in the content of Og end H, {0.002 sre 2.9004% { 
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